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TITLE OF THE INVENTION 
IMAGE COMMUNICATION APPARATUS AND METHOD 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an Internet facsimile 
(FAX) apparatus for transmitting/receiving an image by G3 
FAX via a telephone network, and also transmitting/receiving 
an image by Internet FAX via Internet. 

Description of the Related Art 

Conventionally, an image can be transmitted/received by 
G3 FAX via a telephone network, and also can be 
transmitted/received by. Internet FAX (a simple mode of In- 
ternet FAX) which does not require a communication fee by 
being subjected to LAN (local area network) connection to 
Internet . 

In the simple mode, an A4-size and 200-dpi (dots per 
inch) image can be transmitted. 

In the above-described conventional system, however, it 
is impossible to know the detailed functions of the com- 
munication partner's FAX apparatus in communication in the 
simple mode of Internet FAX. 



Accordingly, the transmission side cannot know, for ex- 
ample, whether or not the apparatus at the reception side 
can use a B4-size recording sheet having a recording resolu- 
tion of 400 dpi as the FAX function, and has a color recep- 
tion function. 

As a result, even if an original has been read with 400 
dpi, the B4 size and in color at the transmission side, read 
image data can be transmitted only after being converting 
into 200 dpi and the A4 size. 

Furthermore, in the above-described conventional sys- 
tem, it is impossible to know what type of Internet FAX mode 
is possessed by the apparatus at the reception side in com- 
munication in the G3 FAX mode. 

In communication in the G3 FAX mode, it is also impos- 
sible to know whether or not the apparatus at the reception 
side as an Internet address. 

Accordingly, it is impossible to switch from the G3 FAX 
mode to an appropriate mode from among Internet FAX modes 
which does not require a communication fee. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve the 
above-described problems in the conventional system. 

It is another object of the present invention to allow 



m 
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an apparatus having both the G3 FAX mode and the Internet 
FAX mode to notify the communication partner's apparatus of 
the FAX function of the transmitter's apparatus. 

It is still another object of the present invention to 
5 allow an apparatus having both the G3 FAX mode and the In- 

ternet FAX mode to store the notified FAX function of the 
communication partner's apparatus so as to correspond to the 
address of the communication partner. 

It is yet another object of the present invention to 
^ 10 allow an apparatus having both the G3 FAX mode and the In- 

ternet FAX mode to form an image which is optimum for the 
=^ FAX function of the communication partner's apparatus during 

W Internet FAX transmission. 

i y 

131 It is yet a further object of the present invention to 

=y 15 provide an Internet FAX apparatus that can use a recording 

sheet of 400 dpi and the B4 size which represent a function 
superior to the function capable of being used in the simple 
mode of the Internet FAX and that can communicate image data 
using a color reception function, in the Internet FAX mode 
20 with free communication fee. 

It is still another object of the present invention to 
provide an apparatus capable of notifying a communication 
partner's apparatus that the transmitter's apparatus has the 
Internet FAX mode, in the G3 FAX mode. 
25 It is still another object of the present invention to 
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provide an Internet FAX apparatus having the G3 FAX function 
and the Internet FAX function which can switch from the G3 
FAX mode to an optimum mode from among Internet FAX modes 
which does not require a communication fee by notifying a 
5 communication partner's apparatus of the Internet address of 

the transmitter's apparatus in the G3 FAX mode. 

According to one aspect of the present invention, a 
1% B communication apparatus includes detection means for detect- 

ing a facsimile function of a communication partner's ap- 
s jJ 10 paratus during communication by G3 facsimile communication 

means, and control means for performing control of causing 
^ the G3 facsimile communication means to disconnect com- 

W munication in a G3 facsimile mode and shifting to communica- 

tion by Internet facsimile communication means, based on the 
15 detection of the facsimile function of the communication 
partner's apparatus by the detection means. 

According to another aspect of the present invention, a 
communication apparatus includes detection means for detect- 
ing a facsimile function of a communication partner's ap- 
20 paratus during communication by G3 facsimile communication 
means, and control means for causing Internet facsimile com- 
munication means to transmit an image in accordance with the 
facsimile function of the communication partner's apparatus 
detected by the detection means. 
25 According to still another aspect of the present inven- 
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tion, a communication method includes the steps of detecting 
a facsimile function of a communication partner's apparatus 
during communication in a G3 facsimile mode, disconnecting 
communication in the G3 facsimile mode based on the detec- 

5 tion of the facsimile function of the communication 

partner's apparatus, and shifting to communication in an In- 
ternet facsimile mode. 

According to yet another aspect of the present inven- 
tion, an image communication method having an Internet fac- 

10 simile mode and a G3 facsimile mode includes the steps of 
detecting a facsimile function of a communication partner's 
apparatus during communication in the G3 facsimile mode, and 
transmitting an image in the Internet facsimile mode in ac- 
cordance with the detected facsimile function of the com- 

15 munication partner's apparatus. 

According to yet a further aspect of the present inven- 
tion, an image communication apparatus having an Internet 
facsimile mode and a G3 facsimile mode includes function 
notification means for notifying a communication partner's 

20 apparatus that the image communication apparatus has an In- 
ternet facsimile function during communication in the G3 
facsimile mode, and address notification means for notifying 
the communication partner's apparatus of an Internet fac- 
simile address during the communication in the G3 facsimile 

25 mode. 
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According to still another aspect of the present inven- 
tion, an image communication method having an Internet fac- 
simile mode and a G3 facsimile mode includes the steps of 
notifying a communication partner's apparatus that a 
5 transmitter's apparatus has an Internet facsimile function 

during communication in the G3 facsimile mode, and notifying 
the communication partner's apparatus of an Internet fac- 
simile address during the communication in the G3 facsimile 
mode ♦ 

10 According to still another aspect of the present inven- 

tion, a communication apparatus includes detection means for 
detecting an Internet facsimile mode of a communication 
partner's apparatus during communication by G3 facsimile 
communication means, and control means for performing con- 

15 trol of causing the G3 facsimile communication means to dis- 
connect communication in a G3 facsimile mode and shifting to 
communication by Internet facsimile communication means, 
based on the detection of the Internet facsimile mode of the 
communication partner's apparatus by the detection means. 

20 According to still another aspect of the present inven- 

tion, a communication apparatus includes detection means for 
detecting an Internet facsimile mode of a communication 
partner's apparatus during communication by G3 facsimile 
communication means, and control means for causing Internet 

25 facsimile communication means to transmit an image in ac- 
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cordance with the Internet facsimile mode of the communica- 
tion partner's apparatus detected by the detection means. 

According to still another aspect of the present inven- 
tion, a communication method includes the steps of detecting 

5 an Internet facsimile mode of a communication partner's ap- 

paratus during communication in a G3 facsimile mode, discon- 
necting the communication in the G3 facsimile mode and per- 
forming setting according to the detected Internet facsimile 
mode based on the detection of the Internet facsimile mode 

10 0 f the communication partner's apparatus, and shifting to 
Internet communication. 

According to still another aspect of the present inven- 
tion, a communication method having an Internet facsimile 
mode and a G3 facsimile mode includes the steps of detecting 

15 an Internet facsimile mode of a communication partner's ap- 
paratus during communication in the G3 facsimile mode, and 
transmitting an image in the Internet facsimile mode in ac- 
cordance with the detected Internet facsimile mode of the 
communication partner's apparatus. 

20 According to still another aspect of the present inven- 

tion, an image communication apparatus having a plurality of 
Internet facsimile modes and a G3 facsimile mode includes 
mode notification means for notifying a communication 
partner's apparatus of an Internet facsimile mode possessed 

25 by the image communication apparatus during communication in 
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the G3 facsimile mode, and address notification means for 
notifying the communication partner's apparatus of an Inter- 
net facsimile address during the communication in the G3 
facsimile mode. 

5 According to still another aspect of the present inven- 

tion, an image communication method having a plurality of 
Internet facsimile modes and a G3 facsimile mode includes 
the steps of notifying a communication partner's apparatus 
of an Internet facsimile mode possessed by the transmitter's 

10 apparatus during communication in the G3 facsimile mode, and 
notifying the communication partner's apparatus of an Inter- 
net facsimile address during the communication in the G3 
facsimile mode. 

The foregoing and other objects, advantages and fea- 

15 tures of the present invention will become more apparent 
from the following detailed description of the preferred em- 
bodiments taken in conjunction with the accompanying draw- 
ings. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a block diagram illustrating the configura- 
tion of an Internet FAX apparatus according to a first em- 
bodiment of the present invention; 
25 FIG. 2 is a diagram illustrating optional signals, each 
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for notifying an Internet address according to ITU-T 
( International Telecommunication Union-Telecommunication 
Standardization Sector) T30 recommendation in the first 
embodiment; 

5 FIG. 3 is a diagram illustrating a format of address 

data in the first embodiment; 

FIG. 4 is a flowchart illustrating one-touch transmis- 
,5j sion in the first embodiment; 

FIG. 5 is a flowchart illustrating Internet FAX trans- 
mission in the first embodiment; 
s Jf. FIG. 6 is a flowchart illustrating TIFF (Tag Image Data 

Format) conversion in the first embodiment; 
W FIG. 7 is a flowchart illustrating Internet FAX recep- 

iy§ tion in the first embodiment; 

,Q 15 FIGS. 8 and 9 are diagrams, each illustrating a 

protocol in the first embodiment; 

FIG. 10 is a diagram illustrating the format of a DIS 
signal according to the T30 recommendation in a second em- 
bodiment of the present invention; 
20 FIG. 11 is a diagram illustrating the format of a DCS 

signal according to the T30 recommendation in the second 
embod iment ; 

FIG. 12 is a diagram illustrating optional signals, 
each for notifying an Internet address according to the T30 
25 recommendation in the second embodiment; 
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FIG, 13 is a flowchart illustrating a G3 transmission 
procedure in the second embodiment; 

FIG. 14 is a diagram illustrating a format of address 
data in the second embodiment; 
5 FIG, 15 is a diagram illustrating a protocol in the 

second embodiment ; 

FIG . 16 is a flowchart illustrating selection of an In- 
ternet FAX mode in the second embodiment; 

FIG. 17 is a flowchart illustrating Internet FAX trans- 
10 mission in the second embodiment; 

FIG. 18 is a flowchart illustrating Internet FAX recep- 
tion in the second embodiment; and 

FIG. 19 is a flowchart illustrating TIFF conversion in 
the second embodiment. 

15 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described with reference to the drawings. 
20 First Embodiment 

FIG. 1 is a block diagram illustrating image communica- 
tion by an Internet FAX apparatus according to a first em- 
bodiment of the present invention. 

In FIG. 1, an Internet FAX apparatus 1 operates at a 
25 side transmitting an image. An Internet FAX apparatus 2 



operates at a side receiving the image. The internal struc- 
ture of the Internet FAX apparatus 2 is not shown because it 
is the same as the internal structure of the Internet FAX 
apparatus 1 . 

A telephone network 3 is used for performing facsimile 
transmission. Reference numeral 4 represents Internet. In 
the first embodiment, the Internet 4 is used as a network 
for communicating E-mails. 

A CPU (central processing unit) controls the Internet 
FAX apparatus 1 . A scanner unit 6 reads an original and con- 
verts the read original into image data. A printer unit 7 
prints an image represented by image data on a recording 
sheet as an image . 

A FAX modem (modulator-demodulator) 8 performs com- 
munication in a G3 FAX mode, and modulates/demodulates a 
procedure signal and an image signal in G3 FAX. An NCU 
(network control unit) 9 is connected to the telephone net- 
work (telephone line) 3, and operates as an interface for 
call, call-receiving and analog signals. 

An Ethernet interface 10 is connected to the Internet 
4, and exchanges digital signals in the form of TCP 
(transmission control protoco 1 ) /IP ( Interne t protocol) pack- 
ets . 

A ROM (read-only memory) 11 stores control programs and 
control data for the Internet FAX apparatus 1 which are to 



be executed by the CPU 5. A RAM (random access memory) 12 is 
accessed by the CPU 5 when it executes the control programs, 
and is used by the CPU 5 as a working area, and stores con- 
trol data and data relating to each address where an image 
is to be transmitted. 

An operation unit 13 includes one-touch buttons to be 
used by the operator when instructing a transmission 
address . 

The Internet FAX apparatus 1 in the first embodiment 
may include a scanner, a printer, a personal computer and 
the like which are interconnected via a network. 

First, a description will be provided of basic two 
communication modes possessed by Internet FAX, i.e. , a G3 
FAX mode and an Internet FAX mode. 

In the G3 FAX mode, an image is transmitted/received 
via the telephone network 3 in communication using the In- 
ternet FAX apparatus 1 (hereinafter termed a "transmitter 
1") and the Internet FAX apparatus 2 (hereinafter termed a 
"receiver 2") shown in FIG. 1. 

An outline of the user's operation, the operation of 
the transmitter 1, and the operation of the receiver 2 in 
communication in the G3 FAX mode will now be described. 

The operator sets an original on the scanner unit 6 of 
the transmitter 1 , and depresses an one-touch button on the 
operation unit 13. 
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The CPU 5 thereby reads address data (shown in FIG. 3) 
from the RAM 12 in accordance with an address instructed 
through the one-touch button- The CPU 5 selects one of the 
G3 FAX mode and the Internet FAX mode (in the first embodi- 
5 ment, it is assumed that the simple mode of Internet FAX is 

used) for transmitting image data, based on information 
registered in the address data. 

When the G3 FAX mode has been selected, the CPU 5 reads 
the telephone number registered in address data of the 
10 address assigned through the one-touch button from the RAM 
12. The CPU 5 then causes the NCU 9 to call the telephone 
^ number read from the RAM 12. The receiver 2 is thereby 

IaJ called via the telephone network 3. 

Then, the image of the original is read by the scanner 
15 unit 6 of the transmitter 1. The read image of the original 
is converted into image data by the CPU 5 according to the 
control program (control software) stored in the ROM 11. 

The receiver 2 called from the transmitter 1 starts 
automatic receiving processing according to an ordinary G3 
20 FAX procedure. 

In communication between the transmitter 1 and the 
receiver 2, first initial identification is performed ac- 
cording to an ITU-T T3 procedure. At that time, a procedure 
signal is modulated/demodulated by the modem 8, and is 
25 transmitted/received between the transmitter 1 and the 
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receiver 2 via the telephone network 3. 

Upon completion of the initial identification, the CPU 

5 of the transmitter 1 encodes image data according to the 

control program (control software) stored in the ROM 11 and 
5 transmits encoded data. In the receiver 2, received image 

data is decoded, decoded data is transmitted to the printer, 

which prints a corresponding image. 
l& Upon completion of transmission of the image data, the 

Li transmitter 1 transmits an end-of -procedure ( EOP ) signal. 

y 10 When a confirmation signal ( MCF signal) has been 

~~i received from the receiver 2, the transmitter 1 transmits a 

;^ disconnection signal ( DCN signal) and terminates the com- 

w munication in the G3 FAX mode. 

ij% A description will now be provided of the Internet FAX 

ifl 15 mode. In the Internet FAX mode (in the first embodiment, the 

simple mode of Internet FAX), an imag e i s 
transmitted/received via the Internet 4 in communication 
using the transmitter 1 and the receiver 2 shown in FIG. 1. 

In the simple mode, an image file in the form of TIFF 
20 (Tag Image Data Format) configured by image data of the A4 
size and 200 dpi which has been encoded by an MH (modified 
Huffman) encoding method is transmitted by being added to an 
E-mail . 

An outline of the operator's operation, the operation 
25 of the transmitter 1, and the operation of the receiver 2 in 
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communication in the Internet FAX mode will now be 
described. 

The operator sets an original on the scanner unit 6 of 

the transmitter 1, and depresses an one-touch button on the 

5 operation unit 13. 

The CPU 5 thereby reads address data from the RAM 12 in 

accordance with an address instructed through the one-touch 

\q button. The CPU 5 selects one of the G3 FAX mode and the In- 

! t j ternet FAX mode for transmitting image data, based on infor- 

ms! 

s f 10 iiiation registered in the address data. 

§ess 

When the Internet FAX mode has been selected, the CPU 5 
^ reads an Internet address registered in the address data of 

i ; 

W the address instructed through the one-touch button from the 

§n § 

P RAM 1 2 . 

:0 15 Then, the image of the original is read by the scanner 

unit 6 of the transmitter 1 . The read image of the original 
is converted into image data by the CPU 5 according to the 
control program (control software) stored in the ROM 11. 

The image data is converted into an additional file of 
20 the E-mail according to the control program (control 
software) stored in the ROM 11. 

Upon completion of conversion of the image data into 
the additional file, the Internet address read from the RAM 
12 is set as an address for the E-mail. The E-mail where the 
25 additional file of the image data is added is transmitted to 
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the receiver 2 via Internet through Ethernet using SMTP 
(Simple Mail Transfer Protocol) which is a protocol for 
transmitting an E-mail. 

The receiver 2 receives the E-mail according to the or- 
5 dinary SMTP. 

Upon reception of the E-mail, the receiver 2 detects if 
the additional file is added to the E-mail. When the addi- 
;^ tional file has been detected, then, it is determined if the 

s« s . 

additional file is image data. 
10 If the result of the determination is affirmative, the 

additional file is converted into image data, which is 

su 

transmitted to the printer in order to print an image repre- 
ss 

!aJ sented by the image data. 

m As described above, in the Internet FAX apparatus, the 

,|} 15 G3 FAX mode and the Internet FAX mode, which are the two 

basic modes, operate. 

A characteristic operation of the Internet FAX ap- 
paratus of the first embodiment will now be described with 
reference to FIGS. 2 through 7. In the first embodiment, it 
20 is proposed to add a new bit and a new optional frame to 
each of an initial identification signal, a reception com- 
mand signal and a transmission command signal conforming to 
the ITU-T T30 recommendation. 

FIG. 2 is a diagram illustrating an optional signal for 
25 notifying an Internet address according to the T30 recommen- 



dation. FIG. 3 is a diagram illustrating a format of address 
data. FIG. 4 is a flowchart illustrating one-touch transmis- 
sion. FIG. 5 is a flowchart illustrating an image transmis- 
sion operation of the Internet FAX apparatus 1. FIG, 6 is a 
flowchart illustrating TIFF conversion. FIG. 7 is a flow- 
chart illustrating an image reception operation of the In- 
ternet FAX apparatus 2. Since the transmitter 1 and the 
receiver 2 have the same configuration, the receiver 2 will 
be described using the block diagram of the transmitter 1. 

The contents of a DIS signal proposed in the first em- 
bodiment will now be described. 

An octet (allocation of a bit of FIF) of the DIS signal 
is allocated according to ITU-T. In the first embodiment, it 
is assumed that a bit indicating the capability of Internet 
FAX is allocated to FIF of the DIS signal. A bit X indicates 
presence/absence of the Internet FAX function. That is, 
presence of the Internet FAX function in the receiver is 
represented by the bit X. 

The contents of a DCS signal prposed in the first em- 
bodiment will now be described. 

A bit X indicating whether or not the apparatus is to 
be switched to Internet FAX is allocated to FIF of the DCS 
signal. An octet (allocation of a bit of FIF) is allocated 
according to ITU-T. In the first embodiment, it is assumed 
that a bit indicating to perform communication by switching 
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the communication mode from the G3 FAX mode to the Internet 
FAX mode is allocated to FIF of the DCS signal. A bit X in- 
dicates instruction to perform communication by switching 
the mode to the Internet FAX mode. 
5 One bit or a plurality of bits may be allocated to the 

bit X. 

It is assumed that, when a bit indicating 
presence/absence of the Internet FAX function is officially 
recommended by ITU-T, these bits X correspond to the recom- 
10 mended bits. 

FIG. 2 is a diagram illustrating an optional signal for 
notifying an Internet address according to the T30 recommen- 
dation proposed in the first embodiment. 

Conventionally, CSI, CIG and TSI signals are used as 
15 optional signals for notifying a telephone number in the T30 
procedure. In the first embodiment, CSE , CIE and TSE signals 
corresponding to the CSI, CIG and TSI signals, respectively, 
are newly proposed and used as signals, each for notifying 
an Internet address. An Internet address is stored in FIF of 
20 each of the CSE, CIE and TSE signals. 

As the CSI signal for transmitting a telephone number, 
the CSE signal, serving as an optional signal, is trans- 
mitted while storing the Internet address of the receiver in 
FIF of the frame. The timing of transmission of the CSE sig- 
25 nal according to the T30 procedure is the same as the timing 
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for the CSI signal. 

As the CIG signal for transmitting a telephone number, 
the CIE signal, serving as an optional signal, is trans- 
mitted while storing the Internet address of the poling 
requesting apparatus in FIF of the frame. The timing of 
transmission of the CIE signal according to the T30 proce- 
dure is the same as the timing for the CIG signal. 

As the TSI signal for transmitting a telephone number, 
the TSE signal, serving as an optional signal, is trans- 
mitted while storing the Internet address of the transmitter 
in FIF of the frame. The timing of transmission of the TSE 
signal according to the T30 procedure is the same as the 
timing for the TSI signal. 

The manner of transmitting/receiving a signal in the G3 
FAX mode in the first embodiment will now be desribed with 
reference to FIG. 8. Since this processing is performed 
basically according to the known T30 procedure, only dif- 
ference from the known T30 procedure will be described. 

First, the transmitter 1 calls the receiver 2 via the 
telephone network. 

The receiver 2 which has received the call from the 
telephone network connects the line to the telephone net- 
work, and sets and transmits the X bit of DIS signal in ac- 
cordance with the capability of the Internet FAX of the 
receiver's apparatus. At that time, the DIS signal notifies 



not only the function which can be used in the simple mode 
of Internet FAX, but also the function which cannot be used 
in the simple mode of Internet FAX. 

Upon reception of the DIS signal from the receiver 2, 
the transmitter 1 determines if the Internet FAX mode is 
present in the receiver 2 according to the X bit of the DIS 
signal. If the result of the determination is affirmative, 
the communication mode is determined according to the flow- 
chart for selecting the communication mode shown in FIG. 4 
(to be described in detail later). When the Internet FAX 
mode has been selected, an instruction to switch to the In- 
ternet FAX mode is set in the X bit of the DCS signal, the 
Internet address of the transmitter 1 is set in the optional 
frame TSE , and the resultant signal is transmitted. The 
function which cannot be notified in the simple mode of In- 
ternet FAX and . which has been notified by the received DIS 
signal is stored in address data. 

Upon reception of the DSC signal, the receiver 2 deter- 
mines if shift to the Internet FAX mode is instructed ac- 
cording to the X bit of the DCS signal. If the result of the 
determination is affirmative, a CFR signal is transmitted, 
the Internet address of the receiver's apparatus is stored 
in the optional frame CSE , and the resultant signal is 
transmitted. 

Upon reception of the CFR signal after transmitting the 
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DCS signal, the transmitter 1 transmits a DCN signal in or- 
der to shift to the Internet FAX mode, and terminates the 
communication via the telephone network by disconnecting the 
1 ine . 

5 The receiver 2 disconnects the line upon reception of 

the DCN signal. 

Then, the transmitter 1 shifts to the Internet FAX 
mode, and transmits an E-mail where an image data file in 
the form of TIFF is added. 

10 The receiver 2 converts the image data file added to 

the E-mail received via Internet into printing data, and 
records an image represented by the image data on a record- 
ing sheet. 

The optional frame CSE transmitted from the receiver 2 
15 may be transmitted together with the DIS signal. In this 
case, the CSE signal after receiving the DCS signal may or 
may not be transmitted (see FIG. 9). 

FIG . 3 illustrates a format of address data. Each of 
the address data is provided for the corresponding one of a 
20 plurality of one-touch dials or abbreviation dials, and an 
address table including a plurality of address data is 
stored in the RAM 12 shown in FIG. 1. One-touch-dial numbers 
and abbreviation-dial numbers are generically termed "one- 
touch numbers 1 * . 

25 In FIG. 3, presence/absence of the G3 FAX mode (G3 FAX 
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function), the telephone number, presence/absence of the In- 
ternet FAX mode (Internet FAX function), the Internet 
address, and information relating to the receiver for each 
one-touch number are stored in the RAM 12. 
5 The procedure of one-touch transmission of Internet FAX 

will now be described with reference to the flowchart shown 
in FIG. 4. The flowchart shown in FIG, 4 is a program stored 
in the ROM 11, and is executed by the CPU 5. 

S*s 5 

:*! When a one-touch dial button on the operation unit 13 

10 has been depressed, information (presence/absence of the G3 
.11 FAX mode, the telephone number, presence/absence of the In- 

ternet FAX mode, and the Internet address) relating to the 

rear 

W one-touch number corresponding to the depressed, button is 

iJl read . 

iQ 15 When the one-touch dial button has been depressed 

(input) by the operator, then, in step SI, information 
relating to address data of the one-touch number correspond- 
ing to the depressed one-touch dial button is read. 

In step S2, it is determined if the Internet FAX mode 
20 is present in the input address. If the result of the deter- 
mination in step S2 is affirmative, the process proceeds to 
step S3. If the result of the determination in step S2 is 
negative, the process proceeds to step S7, where it is 
determined if the telephone number is set in the address 
25 table. If the result of the determination in step S7 is af- 
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firmative, transmission is performed in the G3 FAX mode. If 
the result of the determination in step S7 is negative, 
address error processing is performed assuming that address 
error has occurred. 
5 In step S3, it is determined if information relating to 

the function of the receiver (receiving-function 
information) is written in the address data. If the result 
'5 of the determination in step S3 is affirmative, the process 

Ijz proceeds to step S4 , where the receiving- function informa- 

a ^ 10 tion is read from the address data and is set for transmis- 
~ji sion in the Internet FAX mode. Then, transmission in the In- 

^ ternet FAX mode is executed. 

\M If the result of the determination in step S3 is nega- 

1U ' 

ffl tive , the process proceeds to step S5 , where it is deter- 

■=Q 15 mined if the telephone number is written. If the result of 

the determination in step S5 is affirmative, a G3 FAX trans- 
mission mode is selected, and communication for receiving 
the rece i ving- f unct ion information from the receiver 2 is 
executed . 

20 If the result of the determination in step S5 is nega- 

tive, the process proceeds to step S6 , where the A4 size, 
200 dpi and the MH encoding method are set as the receiving- 
function information, and transmission is performed in the 
Internet FAX mode, 

25 The flow at the transmission side Internet FAX ap- 



paratus will now be described with reference to FIG. 5. The 
flowchart shown in FIG, 5 is a program stored in the ROM 11 
and executed by the CPU 5. 

Suppose that the operator has set an original and has 
depressed a one-touch button 01 on the operation unit 13. 
According to the flow of one-touch transmission shown in 
FIG. 4, the CPU 5 checks address data of the address 01 
shown in FIG. 3, and determines that the Internet FAX func- 
tion is present, r e c e i v ing - f unc t i o n information is not 
stored in the memory, and the telephone number is 
registered. The address 01 is called via the telephone net- 
work based on this information, and communication in the G3 
FAX mode is started. 

After the call, in step S101, a DIS signal is received 
from the receiver 2. 

In step S102, it is determined if the Internet FAX 
function is present in the transmitter's apparatus. If the 
result of the determination in step S102 is affirmative, the 
process proceeds to step S103. If the result of the deter- 
mination in step S102 is negative, the process proceeds to 
step S112, where image data is transmitted in the G3 FAX 
mode according to the ordinary T30 procedure. 

In step S103, it is determined if the Internet FAX mode 
is present in the received DIS signal. If the result of the 
determination in step S103 is affirmative, the process 
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proceds to step S104. If the result of the determination in 
step S103 is negative, the process proceeds to step S112. In 
step S104, received information relating to the receiver 2, 
for example, DIS information indicating the B4 size, 400 dpi 

5 and JBIG, is stored in the column of address data for the 

one-touch number 01 shown in FIG. 3. 

In step S105, the Internet address of the transmitter's 
apparatus is set in the TSE signal* 

Then, in step S106, TSI , TSE and DCS signals are trans- 

10 raitted. When a CFR signal has been received in step S107 
after transmitting the TSI, TSE and DCS signals, then, in 
step S108, it is determined if a CSE signal has been 
received. If the result of the determination in step S108 is 
affirmative, the process proceeds to step S109. If the 

15 result of the determination in step S108 is negative, the 
process proceeds to step S110. 

In step S109, the Internet address in FIF of the CSE 
signal is stored in a working area of the RAM 12 and is set 
in the Internet address of the corresponding one-touch num- 

20 ber in the address table. 

Then, in step S110, a DCN signal is transmitted. Then, 
in step Sill, the NCU 9 disconnects the line. 

Then, in step S113, transmission processing in the In- 
ternet FAX mode is started. 

25 Then, in step S114, the Internet address of the 
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receiver 2 stored in the working area in step S109 is set as 
the address for the E-mail. 

Then, in step S115 , the image data file is converted 
into TIFF, At that time, for example, TIFF comprising the B4 
size, 400 dpi and JBIG is formed for the image to be trans- 
mitted according to the flow of TIFF conversion shown in 
FIG- 6. 

In step S116, the image data file converted in the form 
of TIFF is added to the E-mail. Then, in step S117, the E- 
mail is transmitted with SMTP. Then, in step S118, the 
process returns to a waiting state. 

The flow of TIFF conversion will now be described with 
reference to FIG. 6. The flowchart shown in FIG, 6 is a 
program stored in the ROM 11 and executed by the CPU 5. 

First, in step S201 , the resolution of the image to be 
transmitted is checked. If the resolution is 400 dpi, the 
process proceeds to step S202. If the resolution is 200 dpi, 
the process proceeds to step S204. 

In step S202, it is determined if 400 dpi is present in 
the receiving-function information relating to the address 
data of the one-touch number depressed by the operator. If 
the result of the determination in step S202 is affirmative, 
the process proceeds to step S204. If the result of the 
determination in step S202 is negative, the process proceeds 
to step S203, where the resolution conversion into 200 dpi 
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is performed. 

In step S204, the size of the image to be transmitted 
is checked. If the size is B4 , the process proceeds to step 
S205. If the size is A4 , the process proceeds to step S207. 

5 In step S205, it is determined if B4 is present in the 

receiving-function information relating . to the address data 
of the one-touch number depressed by the operator. If the 
result of the determination in step S205 is affirmative, the 
process proceeds to step S207. If the result of the deter- 

10 mination in step S205 is negative, the process proceeds to 
step S206, where the size is converted into A4 . 

In step S207, the encoding method of the receiving- 
function information relating to the address data of the 
one-touch number depressed by the operator is checked, and 

15 encoding is performed according to the JBIG, MMR, MR or MH 
method . 

In step S212, image data encoded in. each of steps S208 
- S211 is converted into a file in the form of TIFF. 

The flow at the reception-side Internet FAX apparatus 
20 will now be described with reference to FIG. 7. The flow- 
chart shown in FIG. 7 is a program stored in the ROM 11 and 
executed by the CPU 5 when the Internet FAX apparatus 
operates as a reception-side apparatus. 

When there is a call from the telephone network, the 
25 NCU 9 performs call-receiving processing, and an automatic 
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reception procedure in the G3 FAX mode is started. 

In step S301, it is determined if the Internet FAX mode 
of the receiver's apparatus is set to be usable. If the 
result of the determination in step S301 is affirmative, . the 
5 process proceeds to step S302 . If the result of the deter- 

mination in step S301 is negative, the process proceeds to 
step S314, where the process returns to the ordinary T30 
^ procedure. 

l' B In step S302, the X bit of the DIS signal is set in ac- 

~~-f 10 cordance with the setting of the Internet FAX function of 

^ the receiver's apparatus. Then, in step S303 , a DIS signal 

ft a 

5i _ is transmitted. 

ijl In step S304, it is determined if a DCS signal has been 

= a - 

s Li 

ijl received. If the result of the determination in step S304 is 

k n 15 affirmative, the process proceeds to step S305, where it is 

determined if the X bit of the DCS signal equals 1. If the 
result of the determination in step S305 is negative, i.e., 
if the X bit of the DCS signal equals .0, the process 
proceeds to step S314, where the process returns to the or- 
20 dinar T30 procedure. 

In step S306, it is determined if a TSE signal has been 
received. If the result of the determination in step S306 is 
affirmative, the process proceeds to step S307, where it is 
determined if a TSI signal has been received. If the result 
25 of the determination in step S307 is affirmative, the 
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process proceeds to step S308 , where the Internet address in 
the TSE signal is stored in the column of the Internet 
address of address data corresponding to the telephone num- 
ber in the TSI signal. 

Then, in step S309, the Internet address of the 
receiver* s apparatus is stored in a CSE signal. In step 

53 10 , CSE and CFR signals are transmitted* Then , in step 

5311, it is determined if a DCN signal has been received. If 
the result of the determination in step S311 is negative, 
the process returns to step S304. 

If the result of the determination in step S311 is af- 
firmative, the process proceeds to step S312, where the NCU 
9 disconnects the line. Then, the process returns to the 
waiting state in step S313. 

When the process has returned to the waiting state, 
image data is transmitted from the transmitter in the Inter- 
net FAX mode, and the process proceeds to step S315, where 
reception in the Internet FAX mode is started. 

Then, in step S316, reception of the E-mail is per- 
formed with SMTP. 

In step S317, it is determined if an additional file is 
present in the E-mail. If the result of the determination in 
step S317 is affirmative, the process proceeds to step S318, 
where it is determined if the additional file is a TIFF 
file. 



• 



- 30 - 

If the result of the determination in step S318 is af- 
firmative, the process proceeds to step S319. If the result 
of the determination in step S317 or S318 is negative, the 
process proceeds to step S321. 
5 In step S319, the TIFF file is converted into image 

data. In step S320, an image represented by the image data 
is printed by the printer. 

1 

I In step S321, an E-mail reception log is formed. Then, 

=? 

1 the process returns to the waiting state in step S322 . 

J 10 In the simple mode, serving as the ordinary Internet 

| FAX mode, only a TIFF file indicating the A4 size, 200 dpi 

and the MH encoding method is received. According to the 
I first embodiment, however, the transmitter 1 can transmit a 

1 TIFF file indicating the B4 size, 400 dpi and JBIG so as to 

I 15 correspond to the receiving function of the receiver 2, when 

the function of the receiver 2 is stored, or after receiving 
receiving-information information relating to the receiver 2 
in the G3 FAX mode when the function of the receiver 2 is 
not stored. 

20 The receiver 2 can assuredly convert image data of the 

B4 size, 400 dpi and JBIG transmitted so as to correspond to 
the function of the receiver 2 into image data for printing, 
and can also assuredly perform printing even if image data 
u sing a function other than the function usable in the 

25 simple mode of Internet FAX is received. 
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As described above, in the first embodiment, the Inter- 
net FAX function of the receiver is notified to the trans- 
mitter using a DIS signal, and the Internet address of the 
receiver is transmitted using an optional CSE signal. The 
5 transmitter instructs communication in the Internet FAX mode 

with a DCS signal, interrupts the G3 FAX mode, and execute 
communication in the Internet FAX mode. Hence, it is pos- 
sible to transmit image data- adjusted to the function of the 
receiver which cannot be transmitted in the simple mode of 

/"f 10 Internet FAX via Internet. 

^ Modification of the First Embodiment 

as In the above-described first embodiment, the mode is 

j TT7. 

Id switched to the Internet FAX mode by interrupting the T30 

rn procedure. However, it is also possible to transmit image 

jfi 15 data in the G3 FAX mode at the first communication operation 

with a communication partner, and transmit image data at 
subsequent communication operations by directly selecting 
the Internet FAX mode using the same one-touch number. 

It is determined that the current communication with an 
20 address in the Internet FAX mode is the first communication 
operation when receiving-function information is not stored 
as in the case of the one-touch number 01 shown in FIG. 1, 
when the Internet FAX function is absent as in the case of 
the one-touch number 04, when the Internet FAX address is 
25 not stored, or when at least one of the above-described con- 



ditions is satisfied. • 

In the first communication operation with a communica- 
tion partner, the G3 facsimile transmission mode is selected 
according to the determination shown in FIG. 4 in the first 
embodiment. 

The flow shown in FIG. 5 for the first embodiment dif- 
fers for the modification in the first communication opera- 
tion. Only difference from the first embodiment will now be 
described, and description for the same processing will be 
omitted. 

After NO in step S108 or after execution of step S109 
shown in FIG. 5, ordinary T30 image data transmission is 
performed (image data is transmitted after trasmitting a 
training/TCF signal and receiving a CFR signal from the 
receiver 2). After transmitting image data for all pages in 
that communication operation, an ordinary T30 EOM signal is 
transmitted. Then, the process proceeds to step S110, where 
a DCN signal is transmitted. Then, the first communication 
operation with the communication partner is terminated. 

In each of subsequent communication operations with the 
communication partner, as shown in FIG. 4, address data of 
the address in the one-touch address table is read. Then, 
the process proceeds as YES in step S2 and YES in step S3. 
In step S4 , receiving-function information relating to 
address data corresponding to the address stored in the 
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address table is set, and then, transmission in the Internet 
FAX mode is selected. Then, image data is transmitted via 
Internet according to the processing from step S113 to step 
S118 shown in FIG. 5. 
5 It is also possible to transmit image data stored in 

the memory during memory transmission in the Internet FAX 
mode as in the first embodiment* 

O 

When performing a call using a ten-digit key dial in- 
!J1 stead of a one-touch key, it is also possible to transmit 

10 image data in the Internet FAX mode as in the first embodi- 
.^r ment by storing the FAX function of the receiver received in 

^ the G3 FAX mode together with the telephone number called 

^ using the ten-digit key dial in a working area of the RAM 

P 12. 

ft 

y 15 According to the first embodiment, in an image com- 

munication apparatus and method having the Internet FAX mode 
and the G3 FAX mode, the FAX function of the communication 
partner's apparatus is detected during cummunicat ion in the 
G3 FAX mode, and the apparatus shifts to communication in 

20 the Internet FAX mode by disconnecting communication in the 
G3 FAX mode based on detection of the FAX function of the 
communication partner's apparatus. Thus, the apparatus 
shifts to the Internet FAX mode requiring no communication 
fee after knowing the function of the communication 

25 partner's apparatus in communication in the G3 FAX mode. As 
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a result, it is possible to reduce the communication cost, 
and transmit optimum image data in accordance with the func- 
tion of the communication partner's apparatus. Furthermore, 
the FAX function of the communication partner's apparatus is 
5 detected during communication in the G3 FAX mode, and an 

image is transmitted in the Internet FAX mode in accordance 
with the detected function of the communication partner's 

U =3=. 

]S apparatus. Hence, it is possible to detect the function of 

;jj the communication partner's apparatus in the G3 FAX mode 

10 even if the Internet FAX function of the communication 
partner's apparatus is unknown, and to transmit optimum 

111 

5 ^ image data in accordance with the function of the communica- 

SAI tion partner's apparatus in the Internet FAX mode. 

i U 

ift According to the first embodiment, the detected FAX 

=ff 15 function of the communication partner's apparatus is stored, 

and image data is transmitted in the Internet FAX function 
in accordance with the stored FAX function of the communica- 
tion partner's apparatus. Hence, when the function of the 
communication partner's apparatus is stored, it is possible 
20 to start to transmit optimum image data adjusted to the 
function of the communication partner's apparatus in the In- 
ternet FAX mode without performing communication in the G3 
FAX mode, and therefore to start communication of image data 
earlier by an amount of omitting the G3 FAX mode for detect- 
25 ing the function of the communication partner's apparatus, 
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and to reduce the communication fee. 

According to the first embodiment, in an image com- 
munication apparatus and method having the Internet FAX mode 
and the G3 FAX mode, the apparatus notifies the communica- 
5 tion partner* s apparatus of possession of the Internet FAX 

function, and the Internet FAX address during communication 
in the G3 FAX mode. Hence, even when the communication 
1% partner's apparatus does not know the possesion of the In- 

5/1 ternet FAX function and the Internet address of the image 

./f 10 communication apparatus, if communication is performed in 

J?t the G3 FAX mode with the communication partner's apparatus, 

JL^ the' image communication apparatus can notify the communica- 

lM tion partner's apparatus of the possession of the Internet 

m FAX function and the Internet FAX address of the image com- 

=0 I' 5 munication apparatus, and can receive image data from the 

communication partner's apparatus via Internet. 
Second Embodiment 

A second embodiment of the present invention will now 
be described with reference to the drawings. 
20 The second embodiment is realized in the system shown 

in FIG. 1 which includes the Internet FAX apparatuses 1 and 
2, the telephone network 3 to which these apparatuses are 
connected, and the network 4. 

The Internet FAX apparatus of the second embodiment has 
25 the G3 FAX mode, and the simple mode, full mode and real 
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time mode of Internet FAX. 

The G3 FAX mode is the same as that described in the 
first embodiment. 

The simple mode of Internet FAX (hereinafter ab- 
5 breviated as the "simple mode" ) is the same as that in the 

first embodiment. In the Internet FAX modes (the simple 
Mode, full Mode, and real time mode), an image is 
transmitted/received via the Internet 4 in communication 
using the transmitter 1 and the receiver 2 shown in FIG. 1. 
10 The full mode of Internet FAX (hereinafter abbreviated 

as the "full mode") will now be described* 

In the full mode, image data having specifications su- 
perior to the A4 size, 200 dpi and the MH encoding method 
can be used as an additional file added to an E-mail, and 
15 the E-mail where the image data is added as a TIFF-format 
image file is transmitted. The receiver can notify the 
transmitter that the receiver has processed the E-mail. 

An outline of the user's operation, the operation of 
the transmitter 1 , and the operation of the receiver 2 in 
20 communication in the full mode will now be described. 

The operator sets an original on the scanner unit 6 of 
the transmitter 1, and depresses an one-touch button on the 
operation unit 13. 

The CPU 5 thereby reads address data from the RAM 12 in 
25 accordance with the address instructed through the one-touch 



button. The CPU 5 selects one of the G3 FAX mode and the 
three modes of Internet FAX for transmitting image data, 
based on information registered in the address data. 

When the full mode has been selected, the CPU 5 reads 
the Internet address registered in the address data of the 
address instructed through the one-touch button from the RAM 
12. 

Then, the image of the original is read by the scanner 
unit 6 of the transmitter 1. The read image of the original 
is converted into image data by the CPU 5 according to the 
control program stored in the ROM 11. 

It is assumed that the capability of the receiver 2 has 
been checked in advance by an E-mail for exchanging 
capability and is stored, in address data. 

The image data is converted into an additional file of 
the E-mail in accordance with the control program stored in 
the ROM 11. 

Upon completion of conversion of the image data into 
the additional file, the Internet address read from the RAM 
12 is set as the address for the E-mail. The E-mail where 
the additional file of the image data ia added is trans- 
mitted to the receiver 2 via Internet through Ethernet using 
SMTP which is a protocol for transmitting an E-mail. 

The receiver 2 receives the E-mail according to the or- 
dinary SMTP. 
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Upon reception of the E-mail, the receiver 2 detects if 
the additional file is added to the E-mail. When the addi- 
tional file has been detected, then, it is determined if the 
additional file is image data. 
5 If the result of the determination is affirmative, the 

additional file is converted into image data, which is 
transmitted to the printer in order to print an image repre- 
sented by the image data. 

The receiver 2 notifies the transmitter by the E-mail 
10 that the image data has been received and printed. 

When the transmitter 1 has been notified by the E-mail 
from the receiver 2 that the image data has been received by 
the receiver 2 and an image represented by the image data 
has been printed, the transmitter 1 stores the fact that the 
15 transmission has been normally completed in a communication 
history file so as to be able to output a communication con- 
trol report later. 

A description will now be provided of the real time 
mode of Internet FAX (hereinafter abbreviated as the "real 

20 time mode" ) . 

The real time mode is a method conforming to the T30 
procedure in which the frame of a T30 procedure signal is 
transmitted/received in the form of TCP packets, and image 
data is transmitted in the form of TCP packets. 

25 An outline of the operator's operation, the operation 
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of the transmitter 1, and the operation of the receiver 2 in 
communication in the real time mode will now be described. 

The operator sets an original on the scanner unit 6 of 
the transmitter 1, and depresses an one-touch button on the 
operation unit 13. 

The CPU 5 thereby reads address data from the RAM 12 in 
accordance with the address instructed through the one-touch 
button . The CPU 5 selects one of the G3 FAX mode and the 
three modes of Internet FAX for transmitting image data, 



§2 10 based on information registered in the address data. 



When the real time mode has been selected, the CPU 5 
reads an Internet address registered in the address data of 
the address instructed through the one-touch button from the 
RAM 12. 

15 Then, the image of the original is read by the scanner 

unit 6 of the transmitter 1. The read image of the original 
is converted into image data by the CPU 5 according to the 
control program (control software) stored in the ROM 11. 

The transmitter 1 notifies the receiver 2 having the 

20 Internet address of the address instructed through the one- 
touch button of call-receiving in the real time mode using 
TCP packets . 

Upon notification of ca 1 1 - r ece i v i ng in the real time 
mode, the receiver 2 transmits a DIS frame in the form of 
25 TCP packets. 
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By receiving the DIS frame, the transmitter 1 can check 
the capability of the receiver 2. 

The transmitter 1 transmits a DCS frame and image data 
in the form of TCP packets in accordance with the function 
of the receiver 2 notified by the received DIS frame* At 
that time, the image data is transmitted in the form of TCP 
packets formed by the CPU 5 according to the control program 
stored in the ROM 11 in accordance with the function of the 
receiver 2 notified in the received DIS frame. 

Upon reception of the DCS frame and the image data in 
the form of TCP packets, the transmitter 1 prints an image 
represented by the image data in accordance with information 
in the received DCS frame. 

After transmitting the image data, the transmitter 1 
transmits an EPO frame in the form of TCP packets. 

When the receiver 2 has received the EOP frame in the 
form of TCP packets, the receiver 2 transmits an MCF frame 
in the form of TCP packets in response to the reception. 

The transmitter 1 which has received the MCF frame 
transmits a DCN frame in the form of TCP packets, and ter- 
minates the transmission in the real time mode. 

Upon reception of the DCN frame in the form of TCP 
packets, the receiver 2 terminates reception in the real 
time mode . 

The operation of the above-described Internet FAX ap- 



paratus operating in the G3 FAX mode, or one of the simple 
mode, full mode and real time mode of Internet FAX will now 
be described with reference to FIGS, 10 - 19. 

FIG. 10 is a diagram illustrating the format of a T30 
DIS signal. FIG, 11 is a diagram illustrating the format of 
a T30 DCS signal. FIG. 12 is a diagram illustrating a T30 
optional signal for notifying an Internet address. FIG. 13 
is a flowchart illustrating a G3 transmission procedure. 
FIG. 14 is a diagram illustrating a format of address data. 
FIG. 15 is a diagram illustrating a protocol. FIG. 16 is a 
flowchart illustrating processing of selecting an Internet 
FAX mode. FIG. 17 is a flowchart illustrating the transmis- 
sion operation of the Internet FAX apparatus. FIG. 18 is a 
flowchart illustrating the image receiving operation of the 
Internet FAX apparatus. FIG. 19 is a flowchart illustrating 
TIFF conversion. Since the transmitter 1 and the receiver 2 
have the same configuration, the receiver 2 will be 
described using the block diagram of the transmitter 1. 

The contents of a DIS signal proposed in the second em- 
bodiment will now be described with reference to FIG. 10. 

FIG, 10 illustrates a bit indicating the Internet FAX 
capability of the DIS signal in the format of FIF. An octet 
(allocation of a bit of FIF) of the DIS signal is allocated 
according to ITU-T. In the second embodiment, it is assumed 
that a bit indicating the Internet FAX capabililty of the 
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DIS signal is allocated to FIF of the DIS signal. A bit X 
indicates presence/absence of the simple mode, full mode or 
real time mode of Internet FAX. That is, as shown in FIG. 
10, presence/absence of the simple mode, full mode and real 
5 time mode of Internet FAX is represented by the patterns of 

bits X, X+l and X+2 of the DIS signal. 

FIG. 11 illustrates a bit indicating the Internet FAX 
1% capability of the DCS signal in the format of FIF. An octet 

!j; (allocation of a bit of FIF) of the DCS signal is allocated 

-ijj , 

y 10 according to ITU-T. In the second embodiment, it is assumed 

^ that a bit instructing to perform communication by switching 

the communication mode to one of the simple mode, full mode 
|aI and real time mode of Internet FAX is allocated to FIF of 

ijl the DCS signal. A bit X indicates a bit for providing the 

\Q _ 15 receiver with instruction indicating with which one of the 
simple mode, full mode and real time mode of Internet FAX 
communication is to be performed. 

It is assumed that, when bits indicating 
presence/absence of the simple mode, full mode and real time 
20 mode of Internet FAX is officially recommended by ITU-T, 
these bits X, X+l, X+2 correspond to the recommended bits. 

FIG . 12 is a diagram illustrating an optional signal 
for notifying an Internet address according to the T30 
recommendation proposed in the second embodiment. 
25 Conventionally, CSI, CIG and TSI signals are used as 
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optional signals, each for notifying a telephone number, in 
the T30 procedure. In the second embodiment, CSE, CIE and 
TSE signals corresponding to the CSI, CIG and TSI signals, 
respectively, are newly proposed and used as signals, each 
for notifying an Internet address. An Internet address is 
stored in FIF of each of the CSE, CIE and TSE signals. 

As the CSI signal for transmitting a telephone number, 
the CSE signal, serving as an optional signal, is trans- 
mitted while storing the Internet address of the receiver in 
FIF of the frame. The timing of transmission of the CSE sig- 
nal according to the T30 procedure is the same as the timing 
for the CSI signal. 

As the CIG signal for transmitting a telephone number, 
the CIE signal , serving as an optional signal , is trans- 
mitted while storing the Internet address of the poling 
requesting apparatus in FIF of the frame. The timing of 
transmission of the CIE signal according to the T30 proce- 
dure is the same as the timing for the CIG signal. 

As the TSI signal for transmitting a telephone number, 
the TSE signal, serving as an optional signal, is trans- 
mitted while storing the Internet address of the transmitter 
in FIF of the frame. The timing of transmission of the TSE 
signal according to the T30 procedure is the same as the 
timing for the TSI signal. 

The manner of transmitting/receiving a signal in the G3 
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FAX mode in the second embodiment will now be desribed with 
reference to FIG. 15. Since this processing is basically ac- 
cording to the known T30 procedure, only difference from the 
known T30 procedure will be described. 

First, the transmitter 1 calls the receiver 2 via the 
telephone network. 

The receiver 2 which has receives the call from the 
telephone network connects the line to the telephone net- 
work, and sets and transmits the X, X+l or X+2 bit of DIS 
signal in accordance with the Internet FAX capability of the 
receiver* s apparatus. 

Upon reception of the DIS signal from the receiver 2, 
the transmitter 1 determines if the simple mode, full mode 
or real time mode of Internet FAX mode is present in the 
receiver 2 according to the X, X+l or X+2 bit of the DIS 
signal. If it has been determined that the receiver 2 has at 
least one of the Internet FAX modes, the communication mode 
is determined according to the flowchart for selecting the 
communication mode shown in FIG. 16 (to be described in 
detail later). When one of the Internet FAX modes has been 
selected, a bit indicating to which of the Internet FAX 
modes the communication mode is to be switched is set in the 
X, X+l or X+2 bit of the DCS signal, the Internet address of 
the transmitter 1 is set in the optional frame TSE , and the 
resultant signal is transmitted. 
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Upon reception of the DSC signal, the receiver 2 deter- 
mines if shift to one of the Internet FAX modes is in- 
structed according to the X, X+l or X+2 bit of the DCS sig- 
nal. If the result of the determination is affirmative, a 
5 CFR signal is transmitted, the Internet address of the 

receiver's apparatus is stored in the optional frame CSE , 
and the resultant signal is transmitted. 

O 

Upon reception of the CFR signal after transmitting the 
DCS signal, the transmitter 1 transmits a DCN signal in or- 
ll 10 der to shift to the Internet FAX mode, and terminates the 

s ^ communication via the telephone network by disconnecting the 

1 ine . 

^ The receiver 2 disconnects the line upon reception of 

the DCN signal. 

=0 15 Then, the transmitter 1 shifts to the Internet FAX 

mode, and transmits an E-mail where an image data file in 
the form of TIFF is added in the case of the simple mode or 
full mode, and transmits a T30 procedure signal and image 
data in the form of TCP packets in the case of the real time 
20 mode. 

The receiver 2 converts the image data file added to 
the E-mail received via Internet, or the image data received 
in the form of TCP packets into printing data, and records 
an image represented by the image data on a recording sheet. 
25 FIG. 13 is a flowchart illustrating an outline of the 
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transmission operation in the G3 FAX mode in the transmitter 
1. FIG. 13 illustrates state transition of the transmitter 
1, and the actual flow executed by the CPU during transmis- 
sion is shown in FIG. 17. The flowchart shown in FIG. 17 
will be described later. 

In FIG. 13, in step SI, it is determined if an Internet 
FAX mode (to be described with reference to FIG. 16) has 
been selected. 

If the result of the determination in step SI is af- 
firmative, the process proceeds to step S2 , where TSE and 
DCS signals are transmitted. The DCS signal transmitted in 
step S2 indicates switching to one of the simple mode, full 
mode and real time mode. 

In step S3, it is determined if a CFR signal has been 
received. When an optional frame CSE has been received in 
step S3, the Internet address of the CSE frame is stored in 
the address table. 

When a CFR signal has been received in step S3, the 
process proceeds to step S4 , where a DCN signal is trans- 
mitted. Then, in step S5 , the line is disconnected. Then, in 
step S6, transmission is started in the Internet FAX mode. 

If the result of the determination in step SI is nega- 
tive, i.e., when the G3 FAX mode has been selected, the 
process proceeds to step S7 , where a DCS signal which does 
not indicate switching to the Internet FAX mode is trans- 
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mitted. Then, in step S8, a training signal is transmitted. 
Thereafter, image transmission is performed according to the 
ordinary T30 procedure. 

Next, an outline of the receiving operation in the G3 
5 mode in the second embodiment will be described. 

This operation is performed basically according to the 
known T30 procedure. Hence, only portions which are features 
of the second embodiment will be described. 

When transmitting a DIS signal, the X, X+l and X+2 bits 
10 of the DIS signal shown in FIG. 10 are transmitted in ac- 
cordance with the Internet FAX capability of the receiver's 
apparatus. Upon reception of a DCS signal transmitted from 
the transmitter 1, it is determined if an instruction to 
shift to an Internet FAX mode is provided in the received 
15 DCS signal based on the X, X+l and X+2 bits shown in FIG. 

11. If the result of the determination is affirmative, the 
Internet address of the receiver's apparatus is stored in 
the optional frame CSE • Then, CSE and CFR signals are trans- 
mitted, and the line is disconnected by receiving a DCN sig- 
20 nal from the transmitter 1. Then, image data is received in 
the Internet FAX mode indicated by the DCS signal. If the 
result of the determination is negative, a CFR signal is 
transmitted, and ordinary G3 reception is performed. The In- 
ternet address in the optional frame TSE received together 
25 with the DCS signal is stored in the address table. 
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FIG. 14 illustrates a format of address data. Each of 
the address data is provided for the corresponding one of 
each of a plurality of one-touch dials or abbreviation 
dials, and an address table including a plurality of address 
data is stored in the RAM 12 shown in FIG, 1. One- touch-dial 
numbers and abbreviation-dial numbers are generically termed 
"one-touch numbers" . 

In FIG* 14, presence/absence of the G3 FAX mode (G3 FAX 
function), the telephone number, pre sence/ absence and, in 
the case of the presence, the name of an Internet FAX mode 
(Internet FAX function), the Internet address, and abbrevia- 
tion of the receiver for each one-touch number are stored in 
the RAM 12. 

In the Internet FAX apparatus of the second embodiment, 
when a one-touch button has been depressed on the operation 
unit 13, the CPU 5 reads information relating to address 
data of the corresponding one-touch number (presence/absence 
of the G3 FAX- function, the telephone number, 
presence/absence of each Internet FAX mode, the Internet 
address, and abbreviation of the communication partner) from 
the address table stored in the RAM 12. 

Processing of selecting an Internet FAX mode will now 
be described with reference to the flowchart shown in FIG. 
16 . 

The flowchart shown in FIG. 16 is a program stored in 
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the ROM 11, and is executed by the CPU 5- The flowchart 
shown in FIG, 16 is a subroutine called from step S203 shown 
in FIG, 17. 

In step S101, it is determined if the real time mode of 
Internet FAX is present, based on a DIS signal from the 
receiver. If the result of the determination in step S101 is 
affirmative, the process proceeds to step S110, where it is 
determined if the transmitter's apparatus can execute the 
real time mode. If the result of the determination in step 
S110 is affirmative, the process proceeds to step Sill, 
where the real time mode represented by the X bit of the DCS 
signal is set. 

In step S102, it is determined if the full mode of In- 
ternet FAX is present, based on the DIS signal from the 
receiver. If the result of the determination in step S102 is 
affirmative, the process proceeds to step S108 , where it is 
determined if the full mode can be executed in the 
transmitter's apparatus. If the result of the determination 
in step S108 is affirmative, the process proceeds to step 
S109, where the full mode represented by the X+l bit of the 
DSC signal is set. 

In step S103, it is determined if the simple mode of 
Internet FAX is present based on the DIS signal from the 
receiver. If the result of the determination in step S103 is 
affirmative, the process proceeds to step S105, where it is 
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determined if the simple mode can be executed by the 
transmitter's apparatus. If the result of the determination 
in step S105 is affirmative, the process proceeds to step 
S106, where the simple mode represented by the X+2 bit of 
5 the DCS signal is set. 

In step S107, the selected Internet FAX mode of the 
address data corresponding to the assigned one-touch number 
i s set . 

When all of the X , X+l and X+2 bits in the DIS signal 
10 equal 0, then, in step S104, absence of the Internet FAX 
function is set in the DCS signal. 

FIG. 17 is a flowchart illustrating the image transmis- 
sion operation at the transmission-side Internet FAX ap- 
paratus. The flowchart shown in FIG. 17 is a program stored 
15 in the ROM 11 and executed by the CPU 5. 

When the operator has set an original and depressed a 
one-touch dial button on the operation unit 13, information 
relating to the one-touch number corresponding to the 
depressed button (presence/absence of the G3 FAX function, 
20 the telephone number, presence/absence of the function of 
each Internet FAX mode, the Internet address, and abbrevia- 
tion of the communication partner) is read. It is assumed 
that a one-touch button 01 has been depressed on the opera- 
tion unit 13. 

25 The address shown 01 in FIG. 14 is checked, and the 
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address 01 determined not to have the Internet FAX 
capability is called through the telephone network, and 
transmission in the G3 mode is started. 

In step S201, it is determined if a DIS signal has been 
received from the receiver 2. If the result of the deter- 
mination in step S201 is affirmative, the process proceeds 
to step S202, where it is determined if the transmitter's 
apparatus has the Internet FAX function and therefore can 
perform communication in an Internet FAX mode. 

If the result of the determination in step S202 is af- 
firmative, the process proceeds to step S203, where the 
processing of selecting an Internet FAX mode shown in FIG. 
16 is called, and presence/absence of an Internet FAX mode 
in the received DIS signal is checked. 

In step S204, it is determined if the receiver 2 has an 
Internet FAX mode. If the result of the determination in 
step S204 is affirmative, the process proceeds to step S205 . 

If the result of the determination in step S202 or S204 
is negative, the process proceeds to step S206, where image 
data is transmitted according to the ordinary T30 procedure. 

In step S205, the Internet address of the transmitter's 
apparatus is set in a TSE frame. 

In step S206, TSE and DCS signals are transmitted. 
Then, in step S207, it is determined if a CFR signal has 
been detected. 
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If the result of the determination in step S207 is af- 
firmative, the process proceeds to step S208, where it is 
determined if a CSE signal has been detected together with 
the CFR signal. If the result of the determination in step 

5 S208 is affirmative, the process proceeds to step S209 , 

where the Internet address in FIF of the CSE frame is stored 
in a working area, and is set in the Internet-address column 
of the corresponding one-touch number in the address table. 

In step S210, a DCN signal is transmitted. Then, in 

10 step S211, the line is disconnected. 

In step S212, it is determined if the DCN signal in- 
structing shift to the simple mode which has been trans- 
mitted in step S206 has been received. If the result of the 
determination in step S212 is affirmative, the process 

15 proceeds to step S219, where transmission processing in the 
simple mode of Internet FAX is performed. 

In step S213, it is determined if the DCS signal in- 
structing shift to the full mode which has been transmitted 
in step S206 has been received. If the result of the deter- 

20 mination in step S213 is affirmative, the process proceeds 
to step S217, where transmission processing in the full mode 
of Internet FAX is performed. 

In step S214, it is determined if the DCS signal in- 
structing shift to the real time mode which has been trans- 

25 mitted in step S206 has been received. If the result of the 
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determination in step S214 is affirmative, the process 
proceeds to step S218, where transmission processing in the 
real time mode of Internet FAX is performed. 

Processing from step S219 to step S224 is performed 
when the mode shifts to the simple mode. 

In step S219, transmission processing in the simple 
mode of Internet FAX is started. 

In step S220, the Internet address stored in the work- 
ing area in the processing of step S209 is set as the 
address for the E-mail. 

In step S221, the image file is converted into TIFF. At 
that time, the image to be transmitted is converted into a 
format of the A4 size, 200 dpi and the MH encoding method so 
as to conform to the specifications of the simple mode. 

In step S222, the TIFF image file is added to the E- 
mail. Then, in step S223 , the E-mail is transmitted accord- 
ing to SMTP. Then, in step S224, the process returns to a 
waiting state. 

Processing in the full mode in step S217 is similar to 
the processing in the simple mode in step S219. The process- 
ing in the full mode differs from the processing in the 
simple mode in that, when converting image data into a TIFF 
file, a function seperior to the function of the A4 size, 
200 dpi and the MH encoding method can be selected. 

FIG. 19 is a flowchart for TIFF conversion in the full 



mode. The detail of this flowchart will be describe later. 

Processing in the real time mode in step S218 is a 
method according to a T30 procedure in which a T30 procedure 
signal and image data are transmitted in the form of TCP 
packets. Since this processing has already been described, 
further description thereof will be omitted. 

The flow at the reception-side Internet FAX apparatus 
will now be described with reference to FIG. 18. The flow- 
chart shown in FIG. 18 is a program stored in the ROM 11 and 
executed by the CPU 5 when the Internet FAX apparatus 
operates as a reception-side apparatus. 

When there is a call from the telephone network, the 
NCU 9 performs call-receiving processing, and an automatic 
reception procedure in the G3 FAX mode is started. 

In step S301, it is determined if the Internet FAX mode 
of the receiver's apparatus is set to be usable. If the 
result of the determination in step S301 is affirmative, the 
process proceeds to step S302. If the result of the deter- 
mination in step S301 is negative, the process returns to 
the ordinary T30 procedure in step S322. 

In step S302, the X, X+l and X+2 bits of the DIS sig- 
nal are set in accordance with the setting of the Internet 
FAX function of the receiver's apparatus. Then, in step 
S303, a DIS signal is transmitted. 

In step S304, it is determined if a DCS signal has been 
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received. If the result of the determination in step S304 is 
affirmative, the process proceeds to step S305 , where it is 
determined if all of the X, X+l and X+2 bits of the DCS sig- 
nal equal 0. If the result of the determination in step S305 
is affirmative, the process returns to the ordinary T30 pro- 
cedure in step S322. 

In step S306, it is determined if a TSE signal has been 
received. If the result of the determination in step S306 is 
affirmative, the process proceeds to step S30 7 , where it is 
determined if a TSI signal has been received. If the result 
of the determination in step S307 is affirmative, the 
process proceeds to step S308, where the Internet address in 
the TSE signal is stored in the column of the Internet 
address of address data corresponding to the telephone num- 
ber in the TSI signal. If the result of the determination in 
step S306 or S307 is negative, the process proceeds to step 
S309. 

In step S309, the Internet address of the receiver's 
own apparatus is stored in a CSE signal. In step S310, CSE 
and CFR signals are transmitted. Then, in step S311, it is 
determined if a DCN signal has been received. If the result 
of the determination in step S311 is negative, the process 
returns to step S304. 

If the result of the determination in step S311 is af- 
firmative, the process proceeds to step S312, where the NCU 



9 disconnects the line. Then, the process returns to the 
waiting state in step S313. 

When the process has returned to the waiting state in 
step S313, image data is transmitted from the transmitter's 
apparatus in the Internet FAX mode, and the process proceeds 
to step S315, where reception in the Internet FAX mode is 
started. Processing from step S314 to step S321 will now be 
described assuming that image data has been transmitted in 
the simple mode. 

In step S315, reception of the E-mail is performed with 

SMTP. 

In step S316, it is determined if an additional file is 
present in the E-mail. If the result of the determination in 
step S316 is affirmative, the process proceeds to step S317, 
where it is determined if the additional file is a TIFF 
file. 

If the result of the determination in step S317 is af- 
firmative, the process proceeds to step S318. If the result 
of the determination in step S316 or S317 is negative, the 
process proceeds to step S320. 

In step S318, the TIFF file is converted into image 
data. In step S319, an image represented by the image data 
is printed by the printer. 

In step S320, an E-mail reception log is formed. Then, 
the process returns to the waiting state in step S321. 



In the foregoing description, reception in the simple 
mode is started in step S314. Even when reception is started 
in the full mode, the same processing from step S314 to step 
S321 is performed. In this case, however, as for specifica- 
tions for the size ( A4 size or B4 size), the pixel density 
(200 dpi or 400 dpi ) and the encoding method ( MH , MR, MMR or 
JBIG), the TIFF file in step S318 has specifications supe- 
rior to the specifications of the A4 size, 200 dpi and the 
MH encoding in the simple mode. 

When reception is started in the real time mode in step 
S314 instead of the simple mode, a T30 procedure signal is 
transmitted/received in the form of TCP packets, and image 
data is received in the form of TCP packets. 

The flow of TIFF conversion will now be described with 
reference to FIG. 19. The flowchart shown in FIG. 19 is a 
program stored in the ROM 11 and executed by the CPU 5. 

First, in step S401, the resolution of the image to be 
transmitted is checked. If the resolution is 400 dpi, the 
process proceeds to step S402 . If the resolution is 200 dpi, 
the process proceeds to step S404 . 

In step S402, it is determined if image data is to be 
transmitted in the full mode. If the result of the deter- 
mination in step S402 is affirmative, the process proceeds 
to step S404. If the result of the determination in step 
S402 is negative, i.e,, if the image data is to be trans- 
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mitted in the simple mode, the process proceeds to step 
S403, where the resolution conversion into 200 dpi is per- 
formed. 

In step S404, the size of the image to be transmitted 
is checked. If the size is B4 , the process proceeds to step 

5405. If the size is A4 , the process proceeds to step S407. 
In step S405, it is determined if image data is to be 

transmitted in the full mode. If the result of the deter- 
mination in step S405 is affirmative, the process proceeds 
to step S407. If the result of the determination in step 
S405 is negative, i.e., if the image data is to be trans- 
mitted in the simple mode, the process proceeds to step 

5406, where the size is converted into A4 . 

In step S407, it is determined if the image data is to 
be transmitted in the full mode. If the result of the deter- 
mination in step S407 is affirmative, encoding is performed 
according to the JBIG, MMR , MR or MH method (step S408, 
S409, S410 or S411, respectively), depending on the condi- 
tion . 

If the result of the determination in step S407 is 
negative, i.e., if the image data is to be transmitted in 
the Simple Mode, the process proceeds to step S412, where 
the MH encoding is performed. 

In step S412, image data encoded in each of steps S408 
- S411 is converted into a file in the form of TIFF. 



As described above, in the second embodiment, the In- 
ternet FAX function of the receiver is notified to the 
transmitter with a DIS signal, and the Internet address of 
the receiver is transmitted with an optional CSE signal. The 
transmitter instructs communication in the Internet FAX mode 
with a DCS signal, interrupts the G3 FAX mode, and execute 
communication in the Internet FAX mode. Hence, it is pos- 
sible to transmit image data using one of the real time 
mode, full mode or simple mode of Internet FAX adjusted to 
the function of the receiver via Internet. 
Modification of the Second Embodiment 

In the above-described second embodiment, the mode is 
switched to the Internet FAX mode by interrupting the T30 
procedure. However, it is also possible to transmit image 
data in the G3 FAX mode at the first communication operation 
with a communication partner, and transmit image data at 
subsequent communication operations by directly selecting 
the Internet FAX mode using the same one-touch number. 

It is determined that the current communication opera- 
tion with an address in the Internet FAX mode is the first 
communication operation when the Internet FAX function is 
absent as in the case of the one-touch number 01 shown in 
FIG. 14, when the Internet FAX address is not stored, or 
when at least one of the above-described conditions is 
satisf ied . 
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In the first communication operation with a communica- 
tion partner, the G3 FAX transmission mode is selected ac- 
cording to the determination shown in FIG. 16 in the second 
embodiment. 

5 The flow shown in FIG, 17 for the second embodiment 

differs for the modification in the first communication 
operation. Only difference from the second embodiment will 

^ now be described, and description for the same processing 

%Jl will be omitted. 

/; 10 After NO in step S208 or after execution of step S209 

shown in FIG. 17, ordinary T30 image data transmission is 
performed (image data is transmitted after trasmitting a 
y training/TCF signal and receiving a CFR signal from the 

(Ji receiver 2) . After transmitting image data for all pages in 

?y. 15 that communication operation, an ordinary T30 EOM signal is 

transmitted. Then, the process proceeds to step S210, where 
a, DCN signal is transmitted. Then, the first communication 
operation with the communication partner is terminated. 

In each of subsequent communication operations with the 
20 communication partner, address data of the address in the 
one-touch address table is read. Then, in the selection of 
an Internet FAX mode shown in FIG. 16, one of Internet FAX 
modes is selected in accordance with information relating to 
the Internet FAX function of the address data. Then, image 
25 data is transmitted via Internet according to the processing 



from step S219 to step S224 shown in FIG . 17. 

It is also possible to transmit image data stored in 
the memory during memory transmission in the Internet FAX 
mode as in the second embodiment . 

When performing a call using a ten-digit key dial in- 
stead of a one-touch key, it is also possible to transmit 
image data in the Internet FAX mode as in the second embodi- 
ment by storing the FAX function of the receiver received in 
the G3 FAX mode together with the telephone number called 
using the ten-digit key dial in a working area of the RAM 
12 . 

According to the second embodiment, in an image com- 
munication apparatus and method having a plurality of Inter- 
net FAX modes and the G3 FAX mode , the Internet FAX function 
of the communication partner's apparatus is detected during 
cummunication in the G3 FAX mode, and the. image communica- 
tion apparatus shifts to communication in the Internet FAX 
mode by disconnecting communication in the G3 FAX mode based 
on detection of the Internet FAX function of the communica- 
tion partner's apparatus. Thus, the image communication ap- 
paratus shifts to the Internet FAX mode requiring no com- 
munication fee after knowing the Internet FAX mode of the 
communication partner's apparatus in communication in the G3 
FAX mode. As a result, it is possible to reduce the com- 
munication cost, and transmit optimum image data in accord- 



ance with the Internet FAX function of the communication 
partner's apparatus. 

Furthermore, the Internet FAX mode of the communication 
partner's apparatus is detected during communication in the 
G3 FAX mode, and an image is transmitted in the Internet FAX 
mode in accordance with the detected mode of the communica- 
tion partner's apparatus . Hence, it is possible to detect 
the Internet FAX mode of the communication partner's ap- 
paratus in the G3 FAX mode even if the Internet FAX mode of 
the communication partner's apparatus is unknown, and to 
transmit optimum image data in accordance with the Internet 
FAX mode of the communication partner's apparatus. 

According to the second embodiment, the detected Inter- 
net FAX mode of the communication partner's apparatus is 
stored, and image data is transmitted in the Internet FAX 
mode in accordance with the stored Internet FAX 'mode of the 
communication partner's apparatus. Hence, when the function 
of the communication partner's apparatus is stored, it is 
possible to start to transmit image data in an optimum mode 
adjusted to the Internet FAX mode of the communication 
partner's apparatus in the Internet FAX mode without per- 
forming communication in the G3 FAX mode, and therefore to 
start communication of image data earlier by an amount of 
omitting communication in the G3 FAX mode for detecting the 
Internet FAX mode of the communication partner's apparatus, 
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and to reduce the communication fee. 

According to the second embodiment, in an image com- 
munication apparatus and method having a plurality of Inter- 
net FAX modes and the G3 FAX mode, the apparatus notifies 

5 the communication partner's apparatus of the Internet FAX 

mode of the image communication apparatus and the Internet 
FAX address during communication in the G3 FAX mode. Hence, 
even when the communication partner's apparatus does not 
know the internet FAX mode and the Internet address of the 

10 image communication apparatus, if communication is performed 
in the G3 FAX mode with the communication partner's ap- 
paratus, the image communication apparatus can notify the 
communication partner's apparatus of the Internet FAX mode 
and the Internet FAX address of the image communication ap- 

15 paratus , and can receive image data from the communication 
partner's apparatus via Internet. 

The individual components desiganated by blocks in the 
drawings are all well known in the image communication ap- 
paratus and method arts and their specific construction and 

20 operation are not critical to the operation or the best mode 
for carrying out the invention. 

While the present invention has been described with 
respect to what are presently considered to be the preferred 
embodiments, it is to be understood that the invention is 

25 not limited to the disclosed embodiments. To the contrary, 
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the present invention is intended to cover various modifica- 
tions and equivalent arrangements included within the spirit 
and scope of the appended claims. The scope of the following 
claims is to be accorded the broadest interpretation so as 
to encompass all such modifications and equivalent struc- 
tures and functions- 



